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PACKAGE STRUCTURE COMPATIBLE WITH COOLINGSYST EM 

DESCRIPTION 

(Pcra 1 ) CROSS- REFERENCE T O RELAT ED APPLICAT ION 

(Pcra2) This applicx3t"ion is tine continuation- in- pat appiicotion of tine 

US potent cpplioat"ion no. 10/605,081, filed in September 08,2003, doiming 
the priority benefit of Tdwcn application serid no. 92103999, filed on 
Februay 26, 2003. 

BACKGROUND OF THE INVENTION 
(Pcra 3) Field of Invention 

(Pcra 4) The present invention rdates to a package structure. More 

particularly, the present invention rdates to a package structure compatible 
with a cooling system. 

(Pcra 5) Desaiption of Rdated Art 

(Pcra 6) In an information- explosion world, ICS aewiddy used in the 

daily life, induding entertainment, education, trcnsportation end households, 
The design of thedectricd products becomes more complex end high-speed 
end multi- function chips ere devdoped. As the integration of ICS keeps 
inaeasing end the la/out of the high-speed semiconductor devices becomes 
dense, more heat is generated by the semiconductor device per unit aea in a 
oertdn period. Thus, it is important for the design of semiconductor devices 
to consider the heat dissipation Issue, In order to prevent dcmages to the 
d ectr on I c devices or the chips. 

(Pcra7) Fig. 1 is a aoss-sectiond view of a prior at wiring package 

structure. A chip 1 40 is arcnged on a carier 1 00 having a first surface 1 02 
end a second surface 104. A die pad 1 10 end a plurdlty of pads 120 ae 
disposed on the first surface 102, while a plurdlty of bdl pads 130 ae 
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disposed on the second surface 104. A plurality of bonding pads 146 is 
disposed on an active surface 1 42 of the chip 1 40, and a back surface 1 44 of 
the chip 140 is cit"tciched to the die pod 1 10 through silver paste 150. Each 
bonding pod 146 is eiectriodly connected to one of the pods 120 through a 
gold wire 1 60, thus electricdiy connecting the chip 1 40 \A/ith the ccrrier 1 00, 

(Pcra8) A mold compound 1 70 covers the chip 140, the gold wires 160 

end the first surface 102 of the ccrrier 100 for protecting the chip 140 end the 
gold wires 160. A heat dissipation plate 180, for dissipating heat from the 
operation of the chip 140, is disposed on the outer surface of the mold 
compound 1 70. 

(Pcra9) In theory, the heat dissipation plate 180 can help dissipate 

heat generated from the operation of the chip 140 into the exterior of the 

mold compound. However, as discussed above, as the package becomes 
minimized end chip per unit aea genaotes more heat in a certain period, it is 
unlikely to rely on the heat dissipation plate done to dissipate dl the heat. 
Therefore, the un- dissipated heat ccn cause serious dcmages to thedectronic 
devices on the active surface of the chip. In fact, ineffident heat dissipation 
can cause quite a few problems, induding: (1 ) the un- dissipated heat results in 
higher resistance for the current of the electronic device, thus influendng the 
signd trcnsmission (signd dda/) or giving rise to error signds; end (2) the 
un- dissipated heat deteriorate the performence of the dectronic device, even 
shortening the life of the dectronic device on the chip. 

SUMMARY OF THE INVENTION 

(Pcra 10) The present invention provides a package structure compatible 
with a cooling system, which ccn effidently dissipate heat. 

(Pcra 11) As embodied and broadly desaibed herdn, the present 
invention provides a package structure compatible with a cooling system, the 
package structure comprising a ccrrier, a chip, a mold compound end a 
cooling tubule that cen be connected to a cooling system. The chip is arenged 
on the ccrrier end dectricdiy connected to the ccrrier, while the mold 
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compound covers the chip and one surface of the carrier. Thecooiing tubuieis 
disposed either on an outer surface of the moid compound or giued to the 
moid compound. The cooling tubule is oonnecfed to a cooling tubing of the 
cooling system end a fluid driven by a pump drculates In the cooling tubing 
end thecooiing tubule for heat dissipation. 

(Pcra12) It is to be understood that both the foregoing generd 
desaiption end the follo\A/ing detdled desaiption ere exemplay, end ae 
intended to provide further explenation of the invention as ddmed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

(Pcia 13) The accompanying droA/ings ae induded to provide a further 
understending of the invention, end ere incorporated in end constitute a pat 
of this spedfication. The drawings illustrate embodiments of the invention 
end, together \A/ith the desaiption, serve to expldn the prindples of the 

invention. 

(Pcra 14) Fig. 1 is a aoss-sectiond view of a prior at \A/iring package 
structure. 

(PctqIS) Fig. 2 is a aoss-secfiond view of a package structure 
according to one preferred embodiment of this invention. 

(Pcra 16) Fig, 3 is a top view of the package structure according to one 
preferred embodiment of the present invention. 

(Pcra 17) Fig. 4 is a top view of the package structure according to 
another preferred embodiment of the present invention. 

(Pcra 18) Fig. 5 is a top view of the package structure according to 
another preferred embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

(Pcra 19) Fig. 2 is a aoss-sectionai view of a package structure 
according to one preferred embodiment of this invention. In this embodiment. 
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only one chip is iiiustroted in tine pad<age structure 20 cb on excmpie, but tine 
scope of tine present invention is not limited by this embodiment. 

(Pcra20) In Fig. 2, the packcge structure 20 indudes a ocrrier 200 
ho/ing a first surface 202 end a second surface 204. A die pad 210 end a 
plurdity of pods 220 ae disposed on the first surface 202, while a plurdity of 
ball pads 230 ae disposed on the second surface 204. The pods 220 ore 
arcngedaound the die pad 210. A chip 240 having cn active surface 242 end 
a back surface 244 is provided, \A/hile a plurdity of bonding pads 246 is 
disposed on the active surface 242 of the chip 240. The chip 240 is aranged 
on the ocrrier 200 end the back surface 244 of the chip 240 is attached to the 
die pad 210 through silver paste 250. The chip 240 is fixed to the die pad 21 0 
by silver paste 250. Each bonding pad 246 is electricdiy connected to one of 
the pads 220 through a gold \A/ire 260, thus electricdiy connecting the chip 
240 with the carrier 200. The carrier 200 ccn be (electricdiy or mechenicdiy) 
connected to the next level substrate, such as a PCB boad, through solder 
bdls 248 formed on thebdl pads 230 of theccrrier 200. 

(Pcra21) A mold compound 270 covers the chip 240, the gold wires 
260, the pads 220 and the first surface 202 of the carier 200, The mold 
compound 270 ccn protect electronic devices on the active surface 242 of the 
chip 240 end the gold wires 260 (i.e. connection between the bonding pad 246 
end the pad 220 or the cerrier 200). The mold compound 270 is made of, for 
excmpie, thermosetting plasties end prefer ebly epoxy resins. 

(Pcra22) Referring to Fig, 2, a cooling system 280 indudes a tubing 284 
for transporting or drculating a fluid 282 end a pump 286. The fluid is, for 
excmpie, water, coolants, gases or other cooling agents. The tubing 284 is 
made of metd or other suiteble materids, for example. The pump 286 is 
coupled to the tubing 284 for pumping the fluid 282, The cooling system 280 
is adosedrculation system. That is, the fluid 282 is only drculating within the 
tubing 284 through the drive of the pump 286. The tubing 284 indudes a 
cooling tubule 284a disposed on en upper end outer surface of the mold 
compound 270 end a cooling tubing 284b fitted to the cooling tubule 284a 
and disposed outside the mold compound 270. Usudly, the cooling tubule 
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284a is attached onto the surface of the mold compound 270 through an 
adhesive 290 after the moid compound 270 is appiied. The adhesive 290 can 
be a thermdly conductive adhesive for better heat" transfer, for excmple. The 
adhesive 290 ocn be applied to the upper end outer surface of the mold 
compound 270, covering patldly or entirely the upper end outer surface of 
the moid compound 270.T he cooling tubule 284a and the cooling tubing 284b 
can befitted through connectors or fittings commonly used in the field. The 
cooling system 280 can further Indude a cooler 288 connected to the tubing 
284 for enhcndng the cooling effldency of the cooling system 280. Different 
kinds of coolers ocn be used as the cooler 288, Induding cooling fins, dr 
blowers or fans, heat exchcnger end low temperature fluid tank, The cooler 
288 ocn ha/e heat exchcnge with the fluid 282, thus dissipating heat from the 
fluid 282. 

(Pcra23) As desalbed ebove, the fluid 282, drculatlng through the 
cooling tubule 284a by the drive of the pump 286, can trcnsfer heat generated 
(by the chip 240) within the mold compound 270 to the exterior of the 
package structure 20. While the chip 240 Is In operation, the devices of the 
chip 240 generate a lot of heat. With the cooling system 280, the generated 
heat can be effldently removed or trcnsfer red away, thus mdntdn 
performcnce of the devices and slow down the deterioration speed of the 
devices. 

(Pcra24) Figs. 3-5 ae top views of the package structure according to 
the preferred embodiments of the present Invention. The cooling tubule 284a 
is orrcnged onto the upper and outer surface of the mold compound 270. 
Referring to Fig. 3, the cooling tubule 284a Is arcnged as a single tube cbove 
the chip 240 (shown by the dot line). Alternatively, the cooling tubule 284a can 
be arcnged cs two or more pad Id tubes (as shown In Fig. 4) or arcnged in 
an S or a serpentines hope (as shown In Fig. 5). The arcngement of the inside 
tubing ocn be a wove- like shape or a spiral shcpe. Within the scope of the 
present invention, the orrcngement of the tubing Is not limited to the dted 
shcpes but Indudes valous shcpes feasible to persons skilled In the at. 
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(Pcra25) The present invention hcs the foii owing cdvcntages: (1) the 
pcicl<age structure of the present invention can effidentiy transfer away the 
heat generated by the devices in the chip, thus mdntdning the performance of 
the chip. (2) the package structure of the present invention ccn effidentiy 
transfer away the heat generated by the devices in the chip, thus extending the 
life of the devices. 

(Pcra26) Even though the package structure desaibed in the 
embodiments is a wiring bdl grid crra/ (BGA) structure, the scope of the 
present invention will not be limited to this pcckcge structure. Moreover, the 

carrier is not limited to the polymer ccrrier, but ccn be lead frcmes, ceramic 
carriers or glass oariers. The chip ccn be connected to the carier through 
wiring, flip- chip or tcpe automatic bonding. 

(Pcra27) It will be appaent to those skilled In the at that various 
modifications and vaiations can be made to the structure of the present 
invention without deporting from the scope or spirit of the invention. In view 
of the foregoing, it is intended that the present invention cover modifications 
and variations of this invention provided they fdl within the scope of the 
following d aims end their equivdents. 
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